Introduction {#sec1-1}
============

Lumbar CSF drainage has been used in some diagnostic and therapeutic indications with well documented complications including overdrainage, pneumocephalus, brain collapse that resulted in neurological deterioration.\[[@ref1]\] Developing acute subdural hematoma (ASH) after lumboperitoneal (L/P) shunt placement in patients with normal pressure hydrocephalus (NPH) is a well-known clinical entity despite its low incidence.\[[@ref1][@ref2]\] Some parenchymal hemorrhages also can be seen after ventriculoperitoneal (V/P) shunt insertion.\[[@ref3][@ref4]\] Both clinical entities can be explained by several well-established theories.\[[@ref2][@ref4]\] To the best of our knowledge, there are hardly ever cases in the literature that developing delayed parenchymal hematoma after L/P shunt placement in a patient with NPH, and there is no intracerebellar one among them. It is presented and discussed in this paper that a case of a delayed cerebellar parenchymal hemorrhage developing after L/P shunt placement with a NPH patient.

Case Report {#sec1-2}
===========

A 67-year-old man admitted to our clinic with a 4-month history of headache, difficulty in walking, urinary incontinence and mild close memory deficit. The patient was suffered from hypertension approximately for 30 years. He was treated by multiple antihypertensive agents such as angiotensine-converting enzyme (ACE) inhibitors, β-blockers and calcium channel blockers. His hypertension has been within normal limits (145-170/80-90 mmHg) for a long time. He was never treated by antiaggregant or anticoagulant agents regularly to liquefy the blood viscosity. Neurological examination revealed a gait pattern with wide based, short shuffling steps and unsteadiness on turning. Bradykinesia and slowness of thought were also detected. A magnetic resonance imaging (MRI) revealed hydrocephalic dilatations of the lateral, the third and the fourth ventricles \[[Figure 1](#F1){ref-type="fig"}\]. Neither white matter nor cortical abnormalities such as infarcts or atrophy were detected on the CT scan. There was no compression of cortical sulci either. During lumbar puncture (LP), opening pressure (OP) of the cerebrospinal fluid (CSF) was 170 mmH~2~O which was diminished to 120 mmH~2~O.

![Hydrocephalus is seen on the preoperative axial MRI](AJNS-11-447-g001){#F1}

Under the light of these findings, the patient was diagnosed as NPH. It was thought that he had a high clinical response to lumbar evacuating, he is considered as a candidate of L/P shunt inserting in the surgical council of our clinic.

The patient was placed a pressure adjustable L/P shunt (Sophysa, D\'Orsei-France) via L~4~-L~5~ interspinous space without any surgical complication. An LP shunt was preferred instead of a VP one. Because the LP shunt is considered to have less complications compared to VP one. At the same time the application of an LP shunt is easier and total operating time is less than a VP shunt. Jia L et al. stated that a LP shunting is minimally invasive and effective in treating communicating hydrocephalus, with fewer complications. The effectiveness of shunting was 91.40% and the probability of shunt-tube obstruction, which occurs predominantly in the abdominal end, was only 5.85%, far lower than that of VP shunt.\[[@ref5]\] At the same time complications of a VP shunt are more severe that a LP shunt, because they invade the brain and due to the need for general anesthesia and longer hospitalization.\[[@ref6]\] He was discharged at the second postoperative day with an uneventful period and with normal arterial blood pressure levels (TA: 160/85 mmHg).

The patient was admitted to the emergency clinic of our hospital with severe headache, nausea and vomiting 2 days after his discharge. His blood pressure was within normal limits for his age group (TA: 170/90 mmHg). Neurological examination was within normal limits. A computerized tomoghraphic (CT) scan revealed a 1.5 × 1.5 cm diameter hematoma at the left cerebellar hemisphere \[[Figure 2](#F2){ref-type="fig"}\]. His hydrocephalus was resolved. The pressure interval of the pomp was adjusted to 120 mmH~2~O and checked. The patient was hospitalized at intensive care unit of our clinic again and observed closely. After an uneventful period and stabilization his blood pressure he was discharged without any complication.

![Postoperative fourth day CT scan revealed a left cerebellar hematoma](AJNS-11-447-g002){#F2}

Discussion {#sec1-3}
==========

L/P shunts have long been employed in the treatment of NPH.\[[@ref7]\] Various complications related to L/P shunts have been reported in the literature.\[[@ref1][@ref2][@ref8]\] Complications associated overdrainage of the CSF have very important and life-threatening consequences. Acute or chronic subdural hematomas, hypotensive attacks and severe headache can be seen after shunt placement despite a properly functioning shunt. These complications can also be observed after a V/P shunt operation more severely.\[[@ref4]\] Postoperative intracerebral hemorrhages were not even mentioned in several large series of shunting operations.\[[@ref9]\] Mechanism of the development of an intracerebral hematoma (ICH) can be explained by multiple attempts at perforation of the ventricles, puncture of the choroids plexus or improper placement of the tubing within the parenchyma.\[[@ref3][@ref4]\] These events are clearly recognizable after a V/P shunting. But a delayed intracerebellar hemorrhage (ICEH) after an L/P shunt operation should be explained by the mechanism other than direct mechanical hazards. Trauma shortly after the shunt placement has been reported in the literature.\[[@ref3]\] Lumbar CSF drainage may result in a reduction of CSF volume with the related lowering in intracranial pressure (ICP), which eventually increased the transmural pressure gradient of the vessels, leading to a secondary wall stress rupture.\[[@ref10]\] Overdrainage of the CSF during the operation may be the leading cause in our patient. Placement of pressure-adjustable type shunt can avoid overdrainage after the operation. Hypertensive patients like our patient have the greater risk of wall rupture because of the fragility of the arterioles even using a pressure-adjustable system. These type of ruptures generally occurred in the perforating arterial territories as basal ganglia and periventricular regions. Spontaneous hypertensive cerebellar hemorrhage is also considered for this patient\'s condition because of his hypertensive disease. But underlying hypertension of this patient has been controlled well for a long time by effective medical treatment. During the hospitalization period his blood pressure never raised-up above normal limits. His arterial tension was also measured as normal at the second admission. Beside these measurements, clinic status of the patient and hemorrhage pattern on the CT of the second admission did not suggestive for the hypertensive hemorrhage. Because its sizes were too small to be a hypertensive hematoma and the patient\'s condition was not worse clinically.

There is a strong preponderance for the supratentorial space.\[[@ref1]\] Advanced age of the patient may be the other important contributing factor in our patient\' ICEH. The widespread and prolonged degeneration of the arterioles of the patients could be made vulnerable of any region of the brain. Moreover, the ICEH of our patient might be developed independently because of his hypertension or precipitated by CSF evacuation. At the same time, some minor abnormalities like amyloid angiopathy should be kept in mind as an independent causative.

Conclusions {#sec1-4}
===========

It should be kept in mind though that CSF overdrainage by an L/P shunt can either cause or trigger ICEHs especially in hypertensive and elderly patients.
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